N-methyl-D-aspartate receptors outside the central nervous system: activation causes acute lung injury that is mediated by nitric oxide synthesis and prevented by vasoactive intestinal peptide.
N-methyl-D-aspartate receptors, found throughout the mammalian brain, are a component of the major excitatory transmitter system. Strong evidence exists that N-methyl-D-aspartate receptors, by promoting excessive entry of Ca2+ into neurons, play a role in neuronal damage that follows head injury, strokes, and epileptic seizures, and is associated with degenerative diseases such as Alzheimer's disease. Huntington's disease, Parkinson's disease, and amyotrophic lateral sclerosis. We have investigated whether N-methyl-D-aspartate receptors exist in peripheral neurons, and, if so, whether their activation may result in tissue injury. We report that N-methyl-D-aspartate receptors exist in the lung, that their activation triggers acute injury, and that, as in toxicity to central neurons, this injury is associated with stimulation of nitric oxide synthesis, and can be attenuated by inhibition of this synthesis. Finally, vasoactive intestinal peptide, which protects the lung and heart against oxidant injury and promotes neuronal survival and differentiation also prevented N-methyl-D-aspartate lung injury, apparently by inhibiting a key neurotoxic action of nitric oxide, but not its production. The findings suggest that N-methyl-D-aspartate receptors exist in the peripheral nervous system and that activation of these receptors, resulting in damage to peripheral neurons, may be a novel mechanism of lung and other organ injury.